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This study—the twelfth of a series of historical reports 
on The Air Force in Space— outlines plans and programs 
pursued during fiscal years 1969 and 1970* It chronicles 
developments in several major USAF programs—communica- 
tion satellites, missile and space defense, space surveillance- 
and the recently-authorized Space Shuttle. Where previous 
studies were published m two parts, the present narrative is 
in a single volume to better present the interrelationships of 
the various USAF space projects. 

In ,1une 1969, after nearly four years of effort and an 
expenditure of $1. 3 billion, the Air Force's most complex 
and expensive space venture—the Manned Orbiting Laboratory 
- (MOD— was terminated. Deputy Secretary, of Defense David 
Packard stated the action was taken primarily to reduce 
defense expenditures. However, he cited another reason for 
the cancellatian—continuing U.S. "advances in automated 
techniques" for unmanned communication, navigation, and 
meteorology satellites. For special security reasons, cover- 
age of the MOL project aas cot been included in this series. 
A separate history has been written and retired with me MOL 
records. 

This study is based on the files and correspondence in 
the offices of the Directorates of Hans; Space; and Doctrine. 
Concepts, and Objectives; and the records of the Office of the 
Secretary of the Air Force. The writer also has consulted 
with various Air Staff and other defense officials. 
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Brigadier General, USAF 
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I. THE AIR FORCE AND NASA 



(U) In Ms final report to Congress In January 1969 on the 
nation's space programs. President Lyndon B. Johnson praised 
the 21-27 December 1968 flight of threev4pollo astronauts, the 
fir^t men in history to fly to and around the moon and return to 
earth. Commending the nation's investment in space* Mr. 
Joimson declared that it had brought the American people new 
products, services, and knowledge; enhanced national security; _ _ 
and stimulated the country's educational system. "I recommend, " 
he said, "that America continue to pursue the challenge of space 
exploration."* Earlier, Mr. Johnson had decided mat the in- 
coi^g^ministratioc of President-elect Richard M, Nixon should 
determine its own space goals; therefore, in his final (fiscal 
year 1970) budge* message to Congress on 15 January 1969, he 
requested $6 billion to support on-going programs, slightly less 
than the previous year's budget. ^ 

(U) Mr. Nkon, meanwhile, had initiated a review of the 
nation's space programs. On 3-£Ecembar 1968, following a V js-fe 
precedent established by John F. Kennedy eight years earlier, 
Mr. Nixon established a Task Force on Space to look into the 
mattei- and to submit recommendations to him. The Task Force 
was headed by Dr, Charles H. Townes, Nobel Prize winner and 
professor of physics at the University of California, and included 
among its members Dr. Hobert C, Seamans, Jr. , former 
Deputy Administrator o? the National Aeronautics and Space Admin' 
istration (NASA), soon to become Secretary of the Air Force. 
Cn 8 January 1969 the Task Force submitted its report to Mr, 
Nixon, recommending continuation of the -current $6 billion effort 
but with greater emphasis on unmanned exploration of space."* 

(U) Following his inauguration on 20 January, President 
Nixon launched a more extensive review of the nation's space 
activities. In February 1969 he established a Space Task Group 



*In December' I960 President-elect Kennedy established an ad 
hoc, group under Dr. Jerome B. Wiesner, of the Massachusetts 
Institute of Technology (MIT), to review the space program 
established by President Dwight D, Eisenhower and to recommend 
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(STG) to recommend a program and budget for the "ppst-Apollo 
period. " Vice President Spiro T. Agnew chaired the group, 
which alao included Secretary of Defense Melviti R. Laird, 
Acting NASA Administrator Dr. Thomas C. Paine, and the 
President's Science Advisor* Dr. Lee A. Dubridge. Mr. Nixon 
urged the STG to consult widely in formulating a national space 
program. 

(U) The Space Task Group submitted its report to the 
President on 15 September 1969. It proposed a "balanced" pro- 
gram designed to achieve these principal objectives: 

Application of epase technology to the direct benefit 
of mankind. 

Operation of military space systems to enhance 
national defense. 

Exploration of the Solar system and beyond. 

Development of new capabilities in space. 

■ International -participatioii'. and cooperation. 

Borrowing a page from the recent Apollo landing on the moon, 
the STG proposed a long-range tfcited States commitment to 
land men on Mars sometime "before the end of this century. " 
Like the lunar landing, the Mars mission would focus future 
space activities toward a definite target. However, because the 
■mission lacked Apollo's urgency, the STG proposed proceeding., 
in orderly stages so as not to upset other national priorities. 
'"We stand at a crossroads, with many sets of missions and new 
developments open to us, " the STG declared. A decision oh 
which approach to follow depended upon "demands of other do- 
mestic programs, international conditions, and the state of 
econoniL; health of our Nation. " ■ The STG did not recommend 
a space budget. Instead, it presented high, intermediate, and 
low funding options submitted by the Department of Defense 
(DOD) and NASA. 5 " 



*Apollo 11 put the first men on the ] 
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(0) The military input to the STG--the "DOD Programs, 
Options, Recommendations" report— reflected a strong Air Force 
influcnc since Secretary of the Air Force Seamans represented 
Mr. Laird on the STG. Brig. Gen, Walter R. Hedrick, Air 
l'orce Director of Space, served as a senior staff delegate and 
presided over the steering committee which monitored the various 
DOD working groups.* All but one of these working groups were 
headed by Air Force personnel* Additionally, two Air Korce&gp 
bodies— the Scientific Advisory Board (SAB) and the Space Tech- 
nology Advisory Group (STAG)— acted in a consultative role, *> 

WW The DOD input to the Space Task Group represented 
the military's primary space objectives as: (!) information 
gathering;- (2) deterrence; (3) limiting enemy damage to the 
nation; *~and (4) support of Allied forces. Corollary objectives 
included the maintenance, of an "enhanced space technology base 
and bringing down the high cost of space operations, + A host of 
space systems, contemplated to achieve the above objectives, were 
grouped into three general categories. Category I contained a 
broad range of existing systems— coiSaiunications, surveillance, , 
navigation, and so on. Justifiable in terms of demonstrated need, 
technological feasibility, and cost -effectiveness, these space ^ . 
systems would be developed and made operational before 1985. " 
Systems responsive to "significant technological or engineering 
advances, changes in- national policy, or the -emergence of new 
threats" were grouped under Category II. An example of this type 
was a deep space command post. The third category contained 
"undefined" systems such as a surface illuminator? or a weather 
modification system.^ 

mH Initial drafts of the DOD report had provided' only 
two funding options. Option A represented the upper Ujn^o^| 
military space activities. Predicated upon the emergence^rr<m 
unmistakably strong and provocative" Communist threat, Option A 



*See Appendixes I and II for detailed assignments and member- 
ship. 

''The high cost of space operations became the STG's most 
immediate concern. It is treated- later in this chapter, 

^he idea of using reflectors on satellites to light up the 
ground at night. Se,§ Gerald T. Cantwell, Th e Air F o rce in Spac e , 
Fiscal Year 1966 (Off/XF Hist, Dec 1968), pp 46-47. 
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would provide a full array of military space capabilities. If 
approved, it would nearly double the existing $2 billion per 
year DOD space budget by fiscal year 1981, The lower funding 
limit, option B, sought to counter the "known and generally 
accepted projections of the Soviet and Chinese threat. " This 
plan would raise space spending to almost ."$8 billion by 1974. s 

■i^PVfcr. John S. Foster, Jr., Director of Defense 
Research and Engineering (DDR&E), viewed both alternatives as 
too ambitious. Backed by three Assistant Secretaries of Defense- 
Robert C. Moot (Comptroller), G. Warren Mutter (mtegataal 
Security Affairs), and Ivan Selin (Systems Analysisl-Foster TiHF 
the dissent against the military recommendations. They asked 
Walter E.Tlorrow, Assistant Director of Lincoln Laboratory of 
MIT to determine if national security could be adequately pro- 
tected fcy continuing with the existing military space budget. Sub- 
mitted at the end of July 1969, the "Morrow Report" declared that 
no significant increase In space .spending was necessary to meet 
DOD requirements and that an annual military space investment of 
about $2 billion would suffice fhrouglriSe 197(5's. 9 

^pAir Force officials objected to the Morrow report as too 
hastily prepared and insufficiently detailed to permit valid com- 
parison with the DOD findings. They also cited the consensus of 
numerous studies -which pointed to a rise in future space activities 
and a need for more space funds. Further, the Air Force" can? 
tended that it was not committed ^o'carry out the various programs 
described in its report to the STG. The DOD report would merely 
serve as a planning document with all programs subject to a 
"case-by-case" review. 1 ' 

^^^^ ^ ■\^ ? «.-. »«. 

|B?> moderate the Air Force-ODDR&E differences, 
Deputy Secretary of Defense David Packard suggested a third 
funding option. Option C assumed a lessening of world tensions 
and was also "directly responsive to current national economic con- 
straints. " However, the Packard proposal—which called for expendi- 
tures of $2 and $2.4 billion annually— satisfied neither side. Dr. 
Foster and his supporters in the Office of the Secretary of Defense 
(OSD) considered even this level too high, while the Air Force 
cautioned that option C implied taking an unacceptable risk. A 
compromise was hammered out during August and incorporated into 
the final DOD report. The military space program would continue 



near the $2 billion Iev.el, gradually rising to $2. 25 billion in 
fiscal year 1975. Although Air Force officials still regarded 
option C as a risk, they conceded it would maintain an ade- 
quate space technology base. 11 

JMHPF Apparently convinced of th.e need to highlight mili- 
tary space priorities. Secretary Laird submitted the revised DOD. 
report to the President in September 19G9 as a supplement to the 
STG findings, The DOD report also described in greater detail 
a NASA-sponsored proposal to develop a national Space Trans- 
portation System (STSJ.12 

■ The Space T ransportation System 

(U) The Space Task Group early recognised that the space 
program could not hope to compete effectively with other national 
priorities unless its operating expenses were substantially reduced. 
Thus, it cost $1, 000 to deliver one pound of payload into low alti- 
tude earth orbit and 10 times as much to higher orbits. The high - 
price of space operations stemmed largely from the fact that 
current U. S. launch vehicles* were not recoverable and therefore 
not reusable. Attention soon centered on the Space Transportation 
System concept. The. system envisioned was a hypersonic trans- 
port originally intended for the maintenance and resupply of NASA's 
proposed orbiting space station. Featuring reusability, the STS -, 
held promise as a low-cost space launch vehicle. In March 1969 
Vice President Agnew directed a joint DOD/NASA study of the STS. ' 

tHflpfAir Force interest in reusable spacecraft was not 
new. It "dated back) at least, to the aerospace plane proposal of 
the early 1960's, which called for development of a horizontal take- 
off and landing recoverable vehicle having the ability to fly into 
low altitude orbits and return to earth. During 1961-1962 the Air 
Force initiates studies of its propulsion systems, but OSD 
reduced funding of the project. It did authorize the Air- Force to 



*The U.S. spac& rocket inventory included the Scout, Thor, 
Atlas, Titan III, and Saturn "families. " These were coupled with 
one of several corresponding upper stages such as the Agena, 
Burner II, Transtage, or Centaur. 



proceed with a $2 million study of the advanced technology of 
what was designated a "Recoverable Orbital Launch System. " 
Tlio study, however, was held up by the Air Force pending 
further evaluation of its desirability. In June 1962 the Air Force 
Scientific Advisory Board (SAB)— after reviewing progTegB,<J#m} 
related technology- -concluded that the Air'$*orce should "ocusuts 
future efforts on a 2-stage concept. Two months later a joint 
USAP-NASA group— formed after the Air Force had sought the 
space agency's participation in the aerospace plane project- 
reached the same conclusion. M 

HP More recently the Air Force and NASA had under- 
taken separale lifting body* experiments and studied possible uses 
for the multipurpose reusable spacecraft (MRS).' The MRS was 
considered for several military applications, notably: (1) routine 
and request surveillance; * ' ^ 

(3) space rescue; and (4) launch and recovery of large payloads. 
These mission areas, however, had relatively low priority and 
were difficult to justify because of high projected development 
costs. On the other hand, the STS would he a "national" system 
with NASA sharing in the costs. Gen. John P. McGonnell, Air 
Force Chief of Staff, believed the STS could be adapted to Air 
Force needs and proposed the Air Force, assume responsibility for 
STS development. Secretary Seamans, too, .was impressed with 
STS possibilities. However, he vetoed the proposal that the Air 
Force take charge of STS development preferring to await addi- 
tional study results. (The Air Force did not take a position on 
NASA's space station since it seemed to offer little mimary 
utility. Moreover, in a period demanding economic restraint the 
multi-billion dollar space station costs were certain tl ptfovoEe* 
political controversy. )^ 

(U) In April 1969 the Air Force and NASA established 
guidelines for the STS study. They agreed to explore technical 
and economic considerations for developing .the system and to 
determine whether a single configuration could be devised to serve 
both their needs. After conducting independent researches, the 
Air Force and .NASA submitted a coordinated report in June 1969. 



*Maneuverable reentry vehicles which derive their aerodynam 
lift from the shape of their fuselages. 
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■H^B Basically, the report concluded that 5X3 develop- 
ment (1) would require no significant "breakthrough" in tech- 
nology, (2) could achieve "a major reduction in the recurring 
costs of space operations, " and (3) could meet the requirements 
of both agencies without 'major technical penalty, development 
risk, limitation on mission flexibility, or cost increase. " The 
report recommended a $52 million fiscal year 1970 allocation for 
preliminary design studies (Phase B). These would permit 
engineering development to begin the following year. j.Total STS 
program costs—through initial operational capability (IOC) iir* 
1976— were estimated between $4 and $6 billion. These estimates 
assumed a traffic rate of 30 to 70 flights per year during the 
1975 to 1985 period. With 100 reuses the STS would lower pay- 
load delivery costs to $50-$100 per pound to low altitude earth 
orbit and $500 per pound to high energy orbit. ^ 

WRP In his study of the DOD report, Walter Morrow 
had also examined the STS. He found the system's technical 
feasibility questionable and criticized the cost estimates. He 
noted that surface terminal support costs, which "together with 
their maintenance can greatly exceed the space segment co'sts had 
been omitted. At best, Morrow predicted, the STS would save 
only $750 million over a 15-year period through 1985. He suggested 
the DOD. postpone its participation in .the system's development 
pending technical and economic analysis.^ 



(U) Air Force officials acknowledged the need for further 
experimental and theoretical study but opposed Morrow's proposal 
to defer participation in STS development. They noted that STS 
savings were considerably greater when viewed from the perspec- 
tive of a national system. Further, the STS would provide much 
needed military capabilities; Finally, they cited Air Force and 
NASA studies in progress' which would provide improved STS 
design, scheduling, and cost data in fiscal year 1971.19 

W/fm The proposed STS' system would consist of a 2-stage 
vehicle^-a booster and an orbiier— designed to launch and recover 
payloads to and. from low earth orbit. Designated the earth-to- 
orbit shuttle (EOS), this portion of the system was better known 
as the Space Shuttle. In addition, the second stage would be 



designed to later accommodate an orbit-to-orbit shuttle (OOS); ' 
or "space tug, " permitting the transfer o! payloads from low to 
high orbits. Military specifications for the Space Shuttle re- 
quired a 50,000 pound payioad capacity, a payload volume of 
10, 000 cubic feet (or a compartment 15 feet in diameter by 60 
feet long), and a crossing©-- hypersonic lateral maneuvering— 
capability of 1, 500 nautical miles. 20 

■M0H Since NASA had lesser Shuttle payload and weight 
requirements, the Air Force saw the need to protect the military 
specifications from "the inevitable series of development tradeoffs. 
However, the Air Force's ability to influence system design was 
limited. It simply had little money and few personnel to spare 
for the project. As Under Secretary of the Air Force John L, 
McLucas told Secretary Packard, "with our other pressing needs, 
DOI) cannot fund the development [of the Shuttle] as a wholeAHe, 
therefore, recommended BOB seek a "management relationship 
■with NASdx'!? 1 ' " 

HflH^be space agency, meanwhile, pressed on. In 
August and September 1969, NASA officials narrowed *iie choice of 
Space Shuttle configurations to a fully reusable system. They 
further specified a smaller vehicle than had been agreed upon in ■ 
the June 1969 study and left out the requirement for crossrange 
capability. When the Air Force protested this disregard of its 
specifications. Dr. George Mueller, Administrator for Manned 
Space Flight, defended the actions, saying they would provide a 
better correlation of study results. Nevertheless, recognizing the 
necessity for Air Force support,* NASA relented. It subsequently 
£ nvited Air Force participation in preparing technical specifications 
for industry and also agreed to incorporate Air Force proposals 
for an experimental program in the Shuttle's Phase B studies. 22 

(U) The Air Force, however, felt a formal arrangement 
between the two was needed' and, on 7 November, Secretary 
Seamans proposed a joint policy review board be established, ■■?> 



*6ito a 100 nautical mile (KM) easterly orbit. 

+ As a joint agency effort, the Space Shuttle politically would 
l more "viable" program. 
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Modeled on the Gemini program, this body would give the Air 
Force a voice in determining Space Shuttle requirements, tech-'-' 
nology, funding and management. NASA stalled on the proposal 
and sought to limit the Air Force role to passing on the system's 
technical requirements. The Air Force, continuing to insist on a 
'"policy" role, on 17 February 1970 concluded an agreement with 
NASA which established the joint USAF/NAPA STS Committee. The 
8-member body with representation divided equally between the two 
agencies, * would continually review the Shuttle program and 
"recommend steps to achieve. . . DOD and NASA requirements. "^ 

(U) While this action did not resolve all the Air Force- 
NASA differences, it provided the mechanism for reaching an 
agreement, to January 1970, Dr. Paine announced the space 
agency would incorporate the Air Force's requirements in requests 
for industry proposals, which were released in February. Con- 
tractor proposals were evaluated during May 1970 by a joint source 
evaluation board. In June, NASA awarded three Phase B contracts 
{valued at §6 million apiece) for the Shuttle main engine to Pratt 
& Whitney, Rocketdyne, _and Aerojet. Two $8 million contracts 
were signed with North American Rockwell and McDonnell-Douglas 
for the Shuttle vehicle design*. _, In addition, Grumman, Chrysler, . 
and Lockheed were awarded contracts for alternative (Phase A) 
studies of a smgle stage to orbit vehicle, an expendable first stage, 
and solid auxiliary "boosters. NASA's total fiscal year 1971 Space 
Shuttle. effort would cost over $51 million, 24 

(U) Meanwhile, the STS Committee explored certain specific 
issues. Although the Air Force's financial contribution to the 
Space Shuttle effort was limited to $4 million in fiscal year 1971, 
it operated some outstanding laboratory facilities* which NASA 
sought free use of. The Air Force, however, pointed out that 



*USAF members included Assistant Secretary of the Air 
Force (R&D) Grant L. Hansen, co-chairman, General Hedrick, 
Maj. Gen. Felix M. Sogers, Deputy Chief cf Staff/Plans, Air 
Force Systems Command (AFSC), and Brig Gen. Raymond A. 
Gilbert, Director of Laboratories, AFSC. Their NASA counter- 
parts were: Dale Myers, Deputy for Manned Space Flight; Vincent 
L, Johnson, Deputy Associate Administrator (Engineering); Lee B. 
James, Manager, Saturn Program Office; and' ■D$W&B$&ar C. 
Kraft, Jr., Director of Flight Operations. Former astronaut 
William A. Anders, Aerospace Council head, was invited as an 
observer, 

^In technology areas of flight dynamics, propulsion, materials, 
structures, and thermal protection. 

(this page isUMCLASSI^ED) 



existing DOD directives. required that such support be given on 
a cost reimbursable basis. NASA also asked for Air Force 
personnel support, including 10 officers at the Manned Spacecraft 
Center (MSC), five at the Marshall Space Flight (MSFC), two at 
Cape Kennedy, and five at MSA headquarters* The Air 'Force 
deferred a decision on this matter pending^ review,, but did agree 
to locate five liaison personnel at both centers* The most 
important issue, however, revolved around Shuttle size and 
crossrange capability. Unless these specifications wert included, 
Air Force officials maintained, they would be forced to abandon 
the Space Shuttle effort and concentrate on modifying existing space 
launch vehicles. 25 



Air Force Eastern Test Range 

(U} Besides "the Space Shuttle development, DOD and NASA 
had. explored a. broad field of common activities in an effort to 
reduce costs. In June 1968,. Depuiy Secretary of Defease Paul H. 
Nitze and NASA - Administrator -James Webb discussed potential 
savings through combining or reducing their respective space pro- 
grams. A joint investigation was subsequently initiated under the 
aegis of the Aeronautics and Astronautics Coordinating Board 
(AACB). The military portion _of the economy drive was assigned 
to DDR&E. In-depth studies of 12 major activities* were conducted 
during the fall of 1968 with most completed by the end of the year. 
Although some long-term, savings were identified, only a few areas 
promised immediate cost reductions. . Conclusions drawn from the 
study effort attested to the effectiveness of DOD-3SASA cooperation 
and indicated that significant economies were not possible unless 
specific projects were curtailed or cancelled. - 

VHJBfOne of the studies— on'the Eastern Test Range 
(ETR)--was of special interest to the Air Force, DOD manager of 
the range. With the steady decline in the number of major 
launches from the ETR (they dropped from 199 in 1961 to. 52 in 
1968), the range's future military utility came into question as 
operational and maintenance costs remained nearly constant—at 
some $200 million per year. 27 

(■■'Nevertheless, ' Air Force officials 
favored retaining ETR management. First, they argued, the range 



: the economy studies see Appendij 



was indispensable for military launches L jcause of its unique 
physical and geographic characteristics, Relocating*ballistic r j -" 
missile test facilities, and equipment was considered both im-^ 
practical and costly. For the same reasons, space launches 
requiring synchronous or low inclination orbits could not be 
accomplished elsewhere. Second, the Air Force cited its record 
of adjusting to ever-changing support requirements as evidence of 
management know-how. Thus, for example, it had successfully 
cut the ETR contractor work force from 10, 600 to 8, 560 man- 
years annually between fiscal years 1966 and 1969. To meet DOD 
requirements* the Air Forcej>roposed resizing the ETR and 
establishing improved cost reimbursement procedures in'support 
of NASA. 28 

miv The Air Force position won acceptance in June 1969 
when Depty Secretary of Defense Packard approved resizing and 
reducing the ETR. The range would continue to support Navy fleet 
ballistic missile tests, Air Defense Cdmmand (ABC) and Joint 
Chiefs "of Staff (JCS) surveillance activities, and Air Force space 
programs. Minuteman fll R&D testing would be completed at the 
ETR, with its operational test series performed at the Western 
Test Range. However, on the complex issue of NASA reimburse- 
ment, Secretary Packard opposed any basic shift in policy because 
the existing arrangement- permitted "economies accruing io the 
Federal Government " At any rate, the Air Force -was confirmed 
' as manager of the BTS and the economy study was closed out by 
■the AACB in October 1969. 29 

C9QV It did not remain closed for long. In February 
1970, the Bureau of the Budget (BOB) pressed for a reexamination; 
it argued for a consolidation of the ETR with the Kennedy Space 
Center (KSC) under NASA management. DOD and space agency 
officials, however, opposed such action stressing the desirability 
of keeping the military and space programs separate. Also, in 
terms of cost reductions, the Air Force had made considerable 
progress. Thus, the 1960's decade had seen a drop in the number 
of instrumentation snips from eight to three, the deacHvation of 
nine down-range tracking stations, and a cut in contractor man- 
years support to 7, 954. By June 1970, the BOB was convinced 
to withdraw its 'proposal for an ETR/KSC consolidation. 30 



*The reimbursement issue is discussed later in this chaptei 
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IPJMf While these events reaffirmed the need for an in- 
dependent military launch capability at the ETR, continued Air 
Force management of the range was by no means assured. In 
April 1970, Dr. Foster noted that the overwhelming' number of 
forecasted launches at the ETR during the next decade involved 
fleet ballistic missile tests. Since the Navy was to be the 
"dominant user" of the range, he reasoned, why not assign 
management to them? By the end of fiscal 1970, neither the Air 
Force nor the Navy had answered. The Air Force Systems Com- 
mand, meanwhile, was preparing a rebuttal denying the validity of 
the dominant user concept. It cited the case of the White Sands - 
Missile Range. N. M. , where the Air Force generated the most 
activity, but- the Army was manager. Another consi<jg^a£gg£$' '' 
involved ffie substantial management transfer costs. . AFSC cited 
its experience in missile and space testing management; it argued 
there was no reason to believe that the Navy could do a better job. 
Finally, the resizing of. the ETR was under way, promising further 
economies. 

Th e Reimbursement Issue 

(U) Reimbursement by NASA for large-scale Air Force 
assistance at the Eastern Test Range first became an issue in 1963. 
.At that time. OSD policy was to support NASA on a generally non- 
reimbursable basis. Hp$ev,er, with projections of increased space 
activities, the Air Force—recalling its experience in the Mercury 
program— pressed for a policy revision. OSD gradually accented 
the Air Force -view. On 2 November 1966, Secretary of Defense 
Robert S. McNamara informed the space agency of his intent to 
recover full support costs. When, by April 1967, DOD-NASA 
negotiations had Jailed to produce an equitable cost-sharing arrange- 
ment, the issue was referred for arbitration to Mr, Charles S, 
Schultz, the BOB Director, hi February 1958, the Bureau issued 
these guidelines: (1) DOD would bear all costs for management of 
the range with NASA responsible only for direct services and 
equipment; (2) DOD would pay 60 percent of the overall cost of 
operations (radar, telemetry, and communications} NASA, 40 per- 
cent; and (3) as per a prior agreement, Apollo support aircraft 
costs would be apportioned at 85 percent NASA, 15 percent DOD. 
The BOB guidelines were to be applicable only for fiscal year 1969, 
pending establishment of a more efficient cost accounting system^bv 
the Air Force. 32 



(U) Modeled on accrual accounting procedures common in. 
industry, the system was designed to settle DOD-NASA reimburse- 
ments once and for all. Implementation, however, proved more 
difficult than anticipated. By September 1968, the ETR system 
was still incomplete and its utility for the fiscal year 1970 budget 
had run out- As a result the BOB was again asked to adjudicate 
the reimbursement issue. It subsequently recommended extending 
the 1969 guidelines for another year.^" 1 

(U) Meanwhile, the Air Force sought a more definitive 
reimbursement policy. Despite OSD's decision to recover "full 
costs" for NASA support, disagreement existed over the term's 
meaning. Basically, the Air Force understood full cost to mean 
recoupment of all direct and indirect costs. NASA, on the other 
hand, believed it meant only additive or out-of-pocket expenses— 
the difference was considerable. For example, had the Air Force 
interpretation applied for fiscal year 1970, as extra $40 million 
might have been reimbursed. Moreover, unless the issue were 
settled in favor of the Air Force, fee new cost accounting system 
would have to be redesigned. An adverse decision would also 
jeopardize plans to extend the system to all research and develop- 
ment (R&D) activities. Thus, the Air Force played down the 
problems experienced in perfecting the ETR system. Instead, it 
promoted a policy of recovering all identifiable costs ill future 
agreements with NASA* Thu Air Force position was contained in 
a draft regulation widely circulated beginning in August 1969. 
Comptroller Moot agreed with the Air Force in principle, but 
insisted on continuing NASA range support on an additive basis. 
Until the ETR system was more rally refined, he reasoned, little 
would be gained from negotiating a new agreement. ^ 

(U) Several other factors precluded adopting the Air Force 
position. First, the status of the Eastern Test Range/Kennedy 
Space Center (ETR/KSC} remained unclear._ As noted above, 



' *By this method all direct and indirect charges were included 
in billing the customer. President Nixon directed all government 
agencies to convert to the accrual system by January 1971. However, 
it was generally recognized that the changeover could not be 
accomplished until about a year later. [Memo {U), President Nixon 
to Dir/BOB, et al, 22 Feb 69; memo (V), Sec of the Treasury, 
et al, to Heads of Depts and Agencies, 10 Mar 69. ] 
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between February and June 1970 consideration was given to con- 
solidating the complex. The transfer of ETH/KSC management 
to either NASA or the Navy also loomed as possibilities. Air 
Force officials soon discovered that the reimbursement issue 
could cut two ways. Hence, it would cost far less for the Air 
Force to participate in NASA's Space Shutfre development under an 
additive cost arrangement. A decrease in the overall NASA pro- 
gram—requiring a lower level of Air Force assistance— further 
diluted the significance of the reimbursement issue. 35 (This 
trend is depicted in the chart below. ) 

Air Force Support of NASA 3 6 
Costs (fo.QOQ's) ' Man-Tears 

, Kon-|^barsed€ e M f m '5ed * Total Sttggort KQajLejfibarse_d B ejMto r sed 
EI 67 19,9&& WjBA ISp^P ^872020 £oS8X~ 
FT 68 liit,6lS.7 135,287.8 160,506.$ kftO.S ^029.0 
Jl6? !(7,lt66:2 "-^287262.7 175,728.? k,3l3-k 6,316.5 
IT 70 23,h$b.6 101,79?.h 12&21&0 2 } $%$ 3 t m.O 

Finally, by the end of 3une 1970, OSD was in the midst of nego- 
tiations with NASA to continue to pay out-^bf-tne-pocket additive 
costs for use of the ETR and other ranges. Since this area 
represented some 90 percent of the Air Force's non-reimbursable 
funds, the full cost issue became a moot point. At least for the 
moment the reimbursement issue was closed. 37 

Personnel Assig ned to NASA 

(U) The assignment of Air Force personnel to NASA con- 
stituted another area of mutual cooperation. Thus, NASA obtained 
a ready managerial and technical source, while the Air For.ce 
benefitted from the experience these officers gained working with 
the space -agency. To bolster the Gemini and Apollo programs, 
the number of Air Force detailees grew from 65 to 224 between 
1964 and 1967. The majority of the officers were assigned to the 
Manned Space Center in Houston, Tex. Faced with a shortage 
of qualified R&D officers, the Air Force balked at the increase. 
Also, their assignment primarily to manned space activities 
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would produce specialists already excess to Air Force needs. A. 
USAF-NASA review of the situation in April 1967. led Lt. Gen. " 
Joseph R. Holzapple,' Deputy Chief of Staff for Research and 
Development, to reduce and redistribute the personnel assigned 
to NASA. " Although 32 spaceB were eliminated at fh&jt ti$ggg 
further cuts were deferred for fear of upsetting the IpolliT 1 ™ 
program. ^ 

(U) to early 1969, with Project Apollo nearing a climax, the 
Air Force participated in another review. It disclosed that only 
50 positions— comprising general officers, astronauts, and doctors- 
were indispensable to the space agency and could not be readily 
found on the civilian labor market. Earlier, an Air Force-wide 
survey revealed an annual requirement for about 30 officers with 
NASA experience. The Director of Space recommended these 80 
positiorislje distributed among a cross -section of NASA activities 
according to the following scheme. 39 



Advanced research and technology , 4.0% 

Tracking and data acquisition 10% 

Space science and applications - 25$ 

Manned cnara (litiM *H'§#.'- 



On 5 September 1969, the Air Force advised NASA that it planned 
to phase out manned flight assistance entirely by mid-1972. The 
new policy permitted certain voluntary extensions. However, future 
personnel assignments to MSA would be validated only when they 
could not be filled from civilian resources. Also, the positions 
would have to be mutually advantageous, their costs reimbursable, 
and not counted against the Air Force's manpower ceiling. At the 
end of fiscal year 1970, the number of Air Force detaitees to 
NASA had dropped to 137. 40 



*Personnel assigned to support the Space Shuttle were 
excluded from this policy. 
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II. COMMUNICATION SATELLITES 



l^B The military communication satellite network 
embraced two distinct but related programs. The Defense 
Satellite Communications System (DSCS) wis designed for strate- 
gic use, such as between unified' and specified commanders and 
the national command authorities. Comprised of small, low 
power satellites working in conjunction with large, fixed termi- 
nals, the DSCS provided global polat-to^potat communications. 
The Tactical Satellite Communications (TacSatCom) program was 
intended to furnish communications between lower echelon units. 
It employed-larger, more powerful satellites operating with small, 
mobile terminals installed aboard aircraft, ships, and motor 
vehicles. The Air Force envisioned a future merger of the DSCS 
and TacSatCom into- a single system. 



■■V Originally conceived as an H&D program, DSCS 
Phase I* was pressed into operation in July 1967 to meet the need 
for improved communications with Southeast Asia (SEA) forces. 
Managed by the Defense Communications Agency (DCA), DSCS was 
an interservice effort. The Air Force was responsible for the 
space segment, while the Army and Navy provided ground and 
shipborne terminals, respectively. Completed on 13 June 1968, the 
DSCS-I consisted of 26 satellites in near-synchronous (drifting) 
orbits around' the equator and 36 terminals deployed worldwide. A 
communications link was established when a satellite came into 
mutual view of two terminals. The satellite network proved more 
effective than-eonventional radio and submarine cable communica- 
tions and was exceeding its predicted 3-year lifetime. Neverthe- 
less, DSCS-I was an interim arrangement with many deficiencies. 
The satellites for example, drifted at variable rates and sometimes 
bunched too closely together, causing gaps in worldwide coverage. 
Other shortcomings included low power, too few channels, insecure 
command and telemetry, and no protection against nuclear effects. 



♦Earlier known as the Initial Defense Communications Satellite 
Program (IDCSP). 
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Moreover, to preclude interference with future systems, each .- 
satellite was preset to shut down after sis years of operation. 
Thus, DSCS-I would' have only limited utility during 1971 and fall 
completely silent by mid-1974. 1 

HBP On 17 June 1968 Deputy Secretary of Defense Nitze 
approved initiation of DSCS Phase H, Contemplated for service 
between 1971 and 1975, Phase II would 'correct its predecessor's 
major deficiencies. Hence, the four DSCS-II satellites would be 
placed into synchronous (fixed) orbits providing uninterrupted com- 
munications. Each satellite would have one broad beam antenna 
to provide for full earth coverage and two steerable na|po]R^^i 
antennas to concentrate high power on select contingency areas. 
The satellites also featured secure command and data circuits, 
radiation - hardness, and better than a tenfold increase in commu- 
nication channels. 2 

HH The Air Force planned to launch a pair of DSCS-II 
satellites aboard a Titan IHC roc&et in February 1971, a second 
pair six months later, and retain two satellites as spares in case 
of failure or need to replenish the system. Space segment costs, 
were estimated at $120 million. For the ground system, the 36 
Phase I terminals would be modified and 30 new terminals added 
at a projected cost of $139 million. A 15 percent ceiling was 
applied to the overall program. The Air Force P re ^ er ^4ifeg^Sv 
system acquisition and more ground terminals but, in view of the- 
stringent budgetary situation, accepted the lesser approach. 3 • 

MHHpBequests for. proposal (RFF's) were issued to 
indusS^BH^ October 1968; subsequently, on 3 March 1969 TEW 
Systems, Inc., was awarded the satellite contract. In July 1969 a 
preliminary design review disclosed the payload would be 71 pounds 
overweight, but design changes were made in the spacecraft which 
corrected the discrepancy. Another problem involved an Air Force 
requirement to command the satellites following a nucle^ar. jcbgtooa- 
tion. Since the TRW contract was indefinite on this specification, 
the Air Force met with the fjrmJsjSPepresentatives to clarify the 
requirement. An agreement on the work was reached which would 
delay the initial launch to March 1971 at no additional cost to the 
government. * 

eanwhile, higher charges for boosters and launch 
•ove up program costs. Cancellation of the Manned 
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Orbiting Laboratory program in June 1969 raised Titan KEC costs 
about $5 million and the revised AFETR guidelines increased 
rangfi support by some $3 million. Despite these developments, 
the space segment went generally as planned and Dr. Foster, 
DDE&E, praised the Air Force's program managementMc/ri&&r< 
other hand, there were major setbacks in tHe grcund systems 
acquisition effort. Poor management, serious technical problems,' 
late deliveries, and soaring costs slipped the availability of new ' 
terminals from 1971 to 1973. 5 

H WB As a result, Deputy Secretary Packard revised 
the DSCS-H development plan in May 1970. He raised the space 
segment cost veiling to $145 million plus five percent and re- 
scheduled thT initial satellite launch to May 1971. The ground 
system budget, also increased, was. restricted to modifying 29 
Phase I terminals. Secretary Packard approved continued develop- 
ment of new terminals, but deferred their procurementlpendiag5» 
further review in April 1971, Meanwhile, he ordered a- sweeping 
reassessment to define satellite systems and applications needed for 
the period through 1980. In a related action, Mr. Packard created 
the Office of Assistant to the Secretary of Defease for Telecom- 
munications to facilitate and strengthen DSCS program management. 

j//l Wtf Another aspect of the DSCS involved Allied parti- 
cipation. In September 1966 the DOD agreed to procure and :orbit 
two improved Phase Hype satellites for the United "Kingdom (UK). 
A similar' agreement was concluded with the North Atlantic Treaty 
Organization (NATO) in September 1966. The Air For<$g=&3&$as 
DOD agent in support of both programs. Two American firms, 
Philco-Ford and Radiation, Inc. , developed the space and ground 
systems, respectively,- and NASA provided the Thor/Delta boosters. 
All costs would be fully reimbursable. ' 

mg/t launched on 21 November 1969, the UK satellite 
{Skynet I) was- later placed in synchronous orbit over the Indian 
Ocean and control transferred to the British. Skynet H, the in- 
orbit spare, was scheduled for launch in August 1970. Similarly, 
the NATO I satellite, launched on 20 March 1970, was subsequently 
positioned in synchronous orbit over the Atlantic Ocean and opera- 
tional control turned over to NATO, The satellite spare, NATO H, 



*See Foreword. 

+The Air Force Satellite Control Facility (SCT) maintained 
orbital command and control. 



wag slated for a September 1970 launch. Both the Skynet and 
NATO projects were successful, although they had experienced 
delays due to technical difficulties with the spacecraft and 
terminals. 8 

Ml HHf Meanwhile, attention focused on the 

extent and nature of future Allied involvement, A major concern 
related to the DSCS-H capacity." ' Although conceived in 1966 to 
accommodate Allied needs, the system had since been reduced, 
while U.S. and Allied communication requirements had consistently 
increased. In December 1968, Lt. Gen. Richard P. WcTicVDCA 
director, proposed three ways for meeting the Allies' communica- 
tion needs: (1) lease satellite communications channels through 
U.S. -operated terminals; (2) lease channels with terminals operated 
by thtTAUy; and {3) establish Allied systems procured from Ameri- 
can industry. The Joint Chiefs of Staff (JCS) endorsed the DCA 
recommendations because they would provide flexibility in dealing 
with particular Allied nations.* Also, in view. of the limited 
DSCS-H capacity, the JCS proposed expanding the system to meet 
Allied needs. 9 |. ,-.. =-,y 

fH WE In June 1969 Secretary Packard suggested 

a fourth option for Allied participation whereby NATO would pro- 
cure and operate its own communication satellite system as an 
adjunct to the DSCS-H. The JCS and the military ieVartments 
opposed this proposal. Secretary Seamans detailed for Secretary 
Packard the Air Force's objections. First, he noted, it would be 
unwise to allow NATO control over the- DSCS. Thus, if a member 
nation disapproved a particular U.S. policy—for example, with 
respect to Vietnam— it could interfere with use of the system. 
Additionally, the export of DSCS technology violated the national 
policy "to encourage selected allied nations to use the United States 
national defense communications satellite system, rather than to 
develop independent system(s). " Further, foreign industrial parti- 
cipation in the DSCS required different contractual procedures. The 
latter, Dr. Seamans claimed, would complicate program manage- 
ment and delay implementation. ™ 

iew of these objections, Mr. Packard 
did not pursue the matter further and no decision was reached on 



*Canada, Australia, and Mew Zealand had expressed interest 
i using the DSCS. 



the NATO approach. However, in March 1970, the British 
secured approval for a follow-on to their Skynet satellite program. 
Provisions were made for the UK system to be interoperable with 
the DSCS-H. Earlier, Secretary Laird had turned down a similar 
request by the Federal Republic of Germany. *J . -, , »» 

Ta cSatCom 

m| LES-5 was the first in a series of experimental 
satellites developed by MIT's Lincoln Laboratory under Air Force 
Program 591. Launched on 1 My 196.7, LES-5 initiated the space 
segment of the joint-service Tactical Satellite Communications 
R&D program. During fiscal year 1968, the satellite was tested 
in conjunction with a variety of earth terminals. The tests 
demonstrated the feasibility of air-to-ground, ground-to-air, and 
air-to-air ultra nigh frequency (DBF) communications via satellite 
relay. 12 

^Pmf The R&D program continued with the launch of 
LES-6, the second Lincoln Laboratory sateSjjte»pjy36J5eBj™be r 
1968. TACSAT I, developed by the Hu^esSfiaareK^aPle 
largest communication satellite built to date, nas launched on 9 
February 1969. As indicated below, both satellites represented 
significant advancement over LES-5: 



ies-6 rase i 

370 1,580 
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Length 
Diameter 
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Output Poser (iratts) 

ultra-high frequency (HE?) $0 800 ■ 8,000 

super-high frequency (SHF) 1,000 



The ground equipment included 65 UHF and SHF terminals and 76 t 
modulation- demodulation (modem) devices. Like the l|SCS : -3I;i$ 
the TacSatCom ground" system experienced considerable technical 
difficulties. After some delay, installation was accomplished in 
the interval between January and September 1969 and the terminals 
performed satisfactorily in subsequent tests. LES-6 and TACSAT I 
were first stationed at 87° and 108° west longitude (wl), respectively. 
Following preliminary tests, LES-6 was'Vepositioned over the 
Atlantic Ocean (38°wl), The move, completed in December 1969, 
was to permit cooperative testing by select KATO countries. 
TACSAT I remained at its original station through the end of fiscal 
year 1970 and was used to support the Apollo 10 and 11 lunar 
missions. The Air Force then undertook to reposition it to a point 
over the Pacific Ocean (180° wl). * This move was expected to be 
completed hj February 1971. " , 

(HH Meanwhile, the Tactical Satellite Executive Steering 
Group (TS3G) + had been greatiy impressed with the LES-5 per- 
formance. In March 19687 the Group drafted a 3-phased plan to 
speed TacSatCom system acquisition. In the "first phase, R&D 
assets including LES-6, TACSAT I, and the ground terminals would**- 
be converted to operational use. Next, between 1969 and 1972, the' 
system ■would be expanded to include another satellite (the TACSAT 
IA backup) and additional terminals. The third phase, beginning in 
1972, called for deployment of a fully operational system--TacS;itCom 

HE On 6 September 1968, Secretary Nitze approved con- 
verting the TacSatCom to operational status upon completion of the 
R&D tests (i. e. , at the end of fiscal year 1970). However, he 
rejected' the proposal to expand the system because of the $200 
million funding required for the effort. He also asked the service 
secretaries to formulate a Technical Development Han (TDP) for 
the TacSatCom H 15 



Operational considerations required it be stationed at 171 . 
[Intv (S), author with Lt. Col. John Mayers, Dir/Space, 4 Jan 72 J 
+Formed in fiscal year 1966 as the Tri-Service Tactical 

Satellite Executive Steering Group. It was redesignated in June 1967 
after admittance of Marine Corps representation. The TSEG 
coordinated the various service efforts during the TacSatCom R&D 



m Mr. Mice's decision was discussed at a meeting 
of the HDA Council* held in October 1968. The Air Force 
conferees noted that the TSEG merely served as program coor- 
dinator with each service responsible for development ot a par- 
ticular system component. They concluded that a single executive 
authority was needed to perform system engineering and acquisition 
management for the TacSatCom II. Moreover, they believed that 
the Air Force was uniquely qualified for the task. The conferees ' 
recommended that the Air Force actively solicit the executive 
management role. The TSEG arrangement continued through the 
end of the TacSatCom R&D phase. In June 1970, however, the JCS 
named the Air Force executive manager for the interim operational 

cvatoiw 16 



^^l^f The TacSatCom II plan envisioned deployment of a 
limited operational system beginning in 1972. TACSi^ HijajJlHtes, 
improved versions of TACSAT I, would serve aircraft and ships. 
Ground communications mould be provided through the DSCS n until 
a more advanced tactical system could be deployed in 1975. Mili- 
tary communications requirements under TacSatCom E totaled more , 
than .11, 500 terminals; the Air Force alone needed, about 3, 300 
terminals. Other operational specifications, including nuclear 
hardening, raised the proposed system's cost considerably. The Air 
Forc'e, in view of higher priorities assigned to such projects as the 
B-l and F-15, was reluctant to commit funds for TacSatCom. The 
-o.tb.er services were in similar positions. In October 1969 the 
'isSG submitted the- TacSatCom TDP to the Secretaryj of. Defence. 
They considered system acquisition highly desirable and technically 
feasible. Nevertheless, its cost— estimated at $2.4 billion over a 
3- to 5-year period— was prohibitive. Recognizing this, the TSEG 
did not recommend TacSatCom H implementation but urged its 
approval in principle and continued development. W 

HH9 111 March 1970 the Air Force Systems Command 
propossdtoHeadquarters DSAF a Military Satellite Communications 
(MilSatCom) program as an alternative to TacSatCom n. - Based on 
TacSatCom technology, this program was designed primarily to 
meet critical command and control needs. Its five satellites— 



♦The Research, Development & Acquisition Council-estab- 
lished in September 1965—was comprised of Air Staff and Air 
Force System Command members. 



three in synchronous equatorial orbit and two in elliptical orbit 
around the poleB--wouId resemble the LE3-6 spacecraft. Initial 
operational capability could be achieved In 24 to 30 months at a 
cost of $300 million, with the entire 65n-tRrmi^aTOtem.va.van- 
able by early 1974, The Air Staff undertook to p?pare'a fievelop- 
ment Concept Paper (DOP) for submission to OSD. This work was 
not completed before 30 June 1970. In 'addition, an OSD decision 
had to await results of an indepth study on communication satel- 
lites due later in the year.U 
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IE. MISSILE AND SPACE DEFENSE 



mp During fiscal years 1969 and 1970 the Air 
Force investigated several missile and space defense concepts to 
ensure the survival of its strategic forcea. Both "active" and 
"passive" defenses were considered to counter a compound threat 
from intercontinental ballistic missiles (ICBM's), submarine- 
launched ballistic missiles {SLBM's), the fractional orbit bombard- 
ment system (FOBS), and hostile satellites. Among the passive 
concepts was satellite basing, the permanent dispersal of Strategic 
Air Command (SAC) bomber and tanker cells to widely separated 
airfields. To protect the Minuteman ICBM fleet, the Air Force 
advocated"their relocation into superhard rock silos. For active 
defense, the Air Force proposed converting Minuteman to a dual 
purpose offensive-defensive system. Also considered was a hard- 
ened terminal interceptor dedicated to defend particular missile 
silos. In addition, there were schemes to redeploy the Minute- 
man atop mobile missile launchers and to develop an airborne 
ballistic missile intercept system (ABMIS) to be carried aboard 
C-5A transports. Finally, advanced technology programs were 
under way to provide future capabilities, including terminal. 
homing interception, midcourse flight surveillance, and nonnuclear 
kill. 

ABM Options 

H JMvThe above programs and proposals to insure 

the survival of USAF strategic forces also involved an important 
roles and missions issue. This issue became acute in September 
196" when Secretary McNamara approved the Army's deployment of 
the Sentinel anti-ballistic missile (ABM) system. According to Mr. 
McNamara, Sentinel would help shield the United States in the 1970's 
from attacks by nuclear-tipped ICBM's being developed by the 
Chinese People's Republic (CPR).* The Air Force believed the 
Army ABM infringed upon its traditional role 'for area defense. 
Moreover, Sentinel had substantial resources for expansion, including 



*The Chinese tested a prototype midrange ballistic missile with 
a 20-kJloton nuclear warhead on 27 October 1966. They exploded 
their first atomic bomb on 16 October 1964, their first thermonuclear 
bomb on 17 June 196?. 



a broad technical baae, a multibiUion dollar funding commitment^ 
and strong political backing. IMF officials feiy^jj^njpjfc.if' 
left unchallenged, might ultimately take over the Mr Force's 
critical strategic command and control mission, 

flH Bfr These considerations led to a searching re- 
evaluation of Air Force objectives in missile and space defense. In 
December 1967, General McConnell approved formation of an ad hoc 
Air Staff group. It was to consolidate past and current Air Force 
efforts into a coordinated action plan (CAP).* The CAP would define 
the Air Force position and recommend steps leading to its adoption. 
Concurrently, a missile and space defense "white paper, " docu- 
menting the Air Force case for specific systems, was prepared 
through normal Air Staff channels. Both efforts recognized the 
futility of-advocating a wholesale replacement of Sentinel. They 
concentrated instead on ways to complement the Sentinel system and 
thereby regain an Air Force role in missile and space defense. ' 

flMNIH Hv Most Air Force studies proposed an active 
defense in which a part of the Minuteman ICBM force would be 
converted into a dual purpose system for offense andyiefehse?? 
Called MOD3, + the concept promised several advantages which could 
complement Sentinel. Foremost was the fact-that Minuteman was 
already an operational system. Its missiles, launchers, and 
control facilities were hardened against nuclear effects. The longer 
range Minuteman could provide area defense in depth and thereby 
reduce the number of Sentinel sites needed. The MODS could 
achieve initial operational capability' as "early as fiscal year 1973 
and at consistently less cost than Sentinel. Finally, the MOM 
could later incorporate a nonnudear warhead* being developed by the 
Air Force. 2 



*B was hoped the CAP would reconcile conflicting positions 
within the Air Force. In December 1968 the Chief of Staff approved 
extending the CAP concept to other Air Force projects. He estab- 
lished a separate CAP division under the Depiitate of Plans and 
Operations for a year's trial. (LtrfS/AFEO), CSAF to DCS/Plan and 
Ops, subj: Coordinated Action Plan (CAP) Application, 18 Dec 68.] 
. + Minuteman Offensive-Defensive System (MODS). 
+See "DSDD Program" later in this chapter. 
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mp During August and September 19SS, as the 
MODS proposal underwent scrutiny within the Air Staff board 
structure, a number of problems surfaced. Thua, there was the 
question as to which command— SAC or ADC— should e xercise 
command and control, SAC also was concerned'^lfi&fl9HBS3r- 
sion of Minuteroan ICBM's to a defensive mode might be inter- 
preted as an indication It could afford to reduce its missile force. 
SAC official therefore, insisted that any MODS proposal be 
accompanied by a request to raise the 1, 000 Minuteman ceiling 
proportionately. Dr. Alexander Flax, the Assistant Secretary of 
the Air Force for R&D, believed more study was needed to 
confirm MODS technical feasibility. Despite these problems, 
Secretary of _ the Air Force Harold Brown+decided it was time to 
act. On 6-December 1968 he recommended MODS development to 
OSD. Deputy Secretary of Defense Nitise encouraged continued 
study of the concept, but thought it "unwise" to rush into" system 
engineering. He further advised the Air Force to coordinate its 
efforts with the Advanced Research Projects Ag^l^E^Aksi 

SffVF Sentinel deployment was temporarily suspended in 
early 1969 to allow ihe newly inaugurated Nixon administration an 
opportunity to review u^ Secretary Brown could not wait. On 
his last day in office, 14 February, Dr. Brown direcied AFSC to 
prepare development plans for MODS. He also asked OSD to 
approve $63 million' for MODS, optical sensors, and nonnuclear 
kill technology programs. Deputy Secretary Packard in response 
labeled the proposals "premature" and "high risk. " He reminded 
the Air Force that the Army had primary responsibility for 
ballistic missile defense. Nevertheless, Mr. Packard stated he 
was receptive to new initiatives and authori2ed the Air Force to 
transfer S2 million from its Advanced ICBM Technology program* 
for missile and space defense studies. 4 



*The proposed distribution of these fiscal year 1970 funds was: 
$16 million for MODS, ?10 million for optical sensors, and $37 .—■ 
million for reinstatement of two demonstration flights of terminal 
homing and nonnuclear kiU technology {discussed later in this 
chapter). At the end of February the Air Force Comptroller, Lt. 
Gen. J r F. Crow, adjusted the request downward by $10 million, 

■'See Jacob Neufeld, USAF Ballistic Missile Programs 1969- 
1970 (((Off/AF Hist, Jun 71), p 41. 

*Dr', Brown served as SAF from 1 October 1965 to 14 
February 1969. ,-,i 
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■H IMv Meanwhile, the ABM issue had captured __• 
public attention and launched a Congressional inquiry. Appearing 
at one "closed door" session, Air Force officials supported 
Sentinel deployment, but took the opportunity to disclose their 
work in nonnuclear kill technology. The concept elicited Con- 
gressional interest as well as annoyance that the subject had not 
been revealed previously. One Congree^ag|||||j|Q^ittl||||^ 
"If this gets out it will be a first class national scandal. USD, 
however, downgraded these projects as technologically premature 
and Dr. Foster, DPR&E, urged the Air Force to restrain ling- 
Temco-Vought—the prime contractor for the Defense Subsystem 
Development and Demonstration (BSDD)* program—from "overselling" 
the concept in testimony before Congress. 5 

P|0 On 14 March 196S President Nixon announced his 
decision to reorient Sentinel. He noted Sentinel's objective of 
defending cities might be considered provocative since it implied 
the capability to launch a premptive "Erst strike." Renamed 
Safeguard, the new ABM system's major goal was to defend the 
"iand-based retaliatory forces. " Thus, by enhancing the letter's 
survival, Safeguard would tend to stabilize the world's delicate 
deterrence equation. Moreover, the Chinese Communist threat had 
not materialised as rapidly as expected, while Soviet capabilities-- 
notably in the development of larger and more accurate iCBM's— 
were greater than had been predicted.** | ;":^'-^'a| 

^H IV ^ e ^ ^°rce had anticipated this reorienta- 
tion several months earlier. In August 1968, the CAP group noted 
a memorandum from Dr. Foster which instructed the Army to 
expand their ballistic missile defense R&D and improve their sur- 
veillance capabilities. Since the measures were designed to 
provide ABM coverage against a broad range of threats, the 
action encroached on Air Force roles and missions. Air Force 
officials were also disturbed by the "obvious rapport" which had 
developed between "OSD, Army and the Advanced Research Projects 
Agency [ARPA]," For example, in March 1968 the Army created 
the Advanced Ballistic Missile Defense Agency (ABMDA). which was 
manned in part by an impressive cadre of key scientists* 



*See pp 30-32. 

+ Dr. Patrick J. Friel and 10 members of the ARPA Project 
Defender staff were transferred to ABMDA. The project contained 
the greatest accumulation, of funds and expertise in ballistic 
missile defense R&D. 
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transferred from ARPA. The CAP group concluded that these and 
related actions tended "to erase any opportunity to match com- 
petitive capabilities [with the Army]" and "foreclose the Air 
Force from a future role in aerospace defense. " 7 

_^^ ' In the summer of 1969 the ABM con- 
troversy reemerged as the Congress prepared to hold "a great 
debate" on the issue. Secretary Seamans took this opportunity to 
promote Air Force alternatives to Safeguard. In a memorandum 
to OSD, Dr. Seamans argued that the 10-year costs to relocate 
Minuteman into superhard rock silos were less than half the cost 
of Safeguard deployment. Moreover, the hard rock silo (HHS) 
program offered the same degree of Minuteman survmyisJ3afe- 
guard had-promised. Secretary Packard and Dr. ■ Folwf^sPifot 
share the Air Force's enthusiasm over HBS, but suggested the 
Air Force continue to study its hardened terminal defense system. 
Meanwhile, on 8 August, the President's Safeguard plan passed by 
one vote in the Senate. ■ By year's end HSS funds for fiscal 1969 
and 1970 .were sharply trimmed,* The effect of the reductions was 
to stretch cut the program's initial operational capability! making . 
it a less attractive option. On H December OSD cancelled HHS 
and replaced it with the Minuteman Rebasing Program. 8 

p| ■ Despite the passage of Safeguard Phase 1 + de- 
ployment and the setbacks to the HHS program^eCTetary Seamans 
remained unconvinced thai an active defense w3w(^Ri&Sl5fe- ■ 
passive one. In November 1969, 'commenting on. plans to expand ■ 
the Safeguard system, he questioned certain basic assumptions 
which had been made. For example, the Army^s mtelligence figures 
conflicted with NIPP-69^ threat projections. The latter credited 
Soviet ICBM's with possessing greater accuracy than did the Army 
estimates. Thus, Safeguard' planning had been shortsighted. It 
did not provide for obvious Soviet tactical improvements, including 
penetration aids, pre-cursor (radar blackout) attacks, or a direct 
attack on Safeguard radars. In addition, to these vulnerabilities, 
Secretary Seamans discerned another limitation—the lack of 
command and control integration between tf. S. offensive and 



*For a fuller account of the HRS demise' see Neufeld, USAF 
Ballistic Missile Programs, 1969-1970 , pp 24-32. 

+ Phase 1 provided ABM sites at Grand Forks AFB, N. Dak., 
and fcfelmstrom AFB, Mont. 

^National Intelligence Protection for Planning-1969', ' 
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defensive forces. Despite this and other opposition, the Presi- - 
cii:nt in late January L970 decided to go forward with b<th the 
first phase and second phase of the Safeguard. 9 

- te- &#' 

d W While Air Force officials publicly supported the 
President, within the Department of Defense they continued to 
advocate alternatives to Safeguard, In April 1970, Secretary 
Seamans wrote to DDR&E to again emphasize the importance of 
capitalizing on the huge Minuteman investment. Although HES had 
been disapproved, the Air Force sought approval to harden existing 
silos and to develop the hard point defense (EPD) system. Dr. 
Foster was receptive to the HPD concept proposal, hut appeared 
to favor another scheme called shelter basing. The latter in- 
volved construction of moderately hardened and widely dispersed 
missile -skelters. Upon warning of attack, Minuteman ICBM's— 
deployed atop mobile missile- launchers— would assemble at one 
or more of these shelters. Since the enemy could ito^fl^Ahich 
shelters were occupied, his targeting problem would be com- 
pounded. The Air Force, however, discovered serious operational 
and technical problems with shelter basing and opposed it.^ 

H ^1 Meanwhile, the MODS proposal lay dormant. 
Besides the internal dispute regarding command and control by 
particular Air Force commands, there was a general lack of 
enthusiasm for MODS in the Air Staff. Here, the "older heads" 
viewed the MODS as an expensive project which would divert 
precious funds from sorely needed aircraft programs. At any rate, 
no agreement could be reached on the Air Staff .towards establish- 
ing a firm position on missile and space defense. The" MODS 
technical development plan, which had been completed in March 1970, 
was temporarily shelved. At the end of fiscal year l&|"$£t&bj, 
still not been forwarded .officially to OSD and there was consider- 
able doubt, as' to its future utility in light of the strong political 
support that Safeguard enjoyed. 11 



*Under Phase 2 Safeguard sites would be installed at White- 
man AFB, Mo., and at either Warren AFB, Wyo., or Washington, 
D:C. 
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IHW In May 1964 the Air Force declared Program J3 7 
operational. Based on Johnston Island in the Padfidrmlnm 
437 employed'" '^Thor missiles to give the nation a 

modest antisatellite capability. However'^ the system was only 
effective against satellites operating in certain ^rbits and its 

'created uncertainty as to when, if indeed ever, 
'it might he used. To add flexibility, the Air Force explored 
development of a nonmiclear antisatellite system called-., 

■ OSD did not regard the follow-on system urgent. At the 
end of 1966, it approved' - jbat stretched out the pro- 

gram's schedule by sharply curtailing fiscal year 1968 and 1 
funds. 
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BV Meanwhile, as discussed earlier, the Air Force 
had searched for concepts to help substantiate its case for a 
missile and space defense role. '" ..terminal homing 

interception and nonnudear kill technology filled this need per- 
fectly. During fiscal year I96G the Air Force ?eoue^ 
to demonstrate "ballistic missile interception by* ! ff 
systems against reentry vehicles launched from Vandenberg AFB, 
In June 1967 OSD tentatively approved the 8-launch demonstration 
but directed the Air Force to coordinate the effort with an ARPA 
program in mid-course flight interception. However, in February 
1968, following, repeated delays and the Sentinel system deploy- 
ment decision, ODDR&E cancelled , It cited budget- 
ary pressures as the reason for the action. 13 

0KBKtJ In response, Secretary Flax called attention to 
, long-wave infrared (LWIR) technology. Noting 
LWIR application to ballistic missile defense, he persuaded 
DDR&E to reinstate : , as a technology effort. Renamed 

the Defense Subsystem Development and Demonstration program, + 
its fiscal year 1969 budget - was $1 million plus $9 million trans- 
ferred from ■Army funds. On 3 September 1968, Dr. Foster 
approved a 4-flight D5DD test series. To minimize costs, two 
"early" demonstration flights would be conducted beginning in 



^Defense Subsystem Development and Demonstration, 
+ Also called the Special Defense Program <SDP). 
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July 1969. The LWIR guidance sensor, carried aboard a stripped- 
down payioad vehicle--*, e. , with maneuvering engine, 

removed—would verify DSDD's search and 
tracking capabilities. Complete system tests— to demonstrate 
terminal homing interception —would be launched 

about a year later, ODDR&E indicated that $20 million would be 
budgeted for the DSDD program in fiscal year 1970.14 

dl0 By year's end, however, DSDD funding had been . 
cut to only $5 million. The Air Force protested it could not 
conduct a meaningful program at this level. During February and 
March 1969, the Air Force and ODDR&E agreed to restore $7. 9 
million to permit launching only the two early demonstration 
flights. Subsequently, the DSDD program experienced repeated 
delays due" to late delivery of the test payloads by the contractor. 
The first launch slipped to December 1969, then to March, and 
finally to April 1970. This slippage also produced a S2.6 mi&on 
fiscal year 1970 funding deficit. In December 1969 tfeS&T^wce 
appealed to ABMSA for funding support. The latter, however, 
advised that a single test flight would satisfy Army requirements, 
with a second flight being contingent upon the results of the first. 
When the first DSDD demonstration, launched 25 April, ended in 
failure, it doomed the program, A month later DSDD was 
officially cancelled on the basis of unacceptable costs. ^ 

m HP Although "missile and space defense" had 

increasingly come to mean missile defense, the Air Force did . 
not abandon interest in developing a nonnuclear antisatellite 
system+ In February 1970 Under Secretary of the Air Force 
John McLucas asked for the earliest and -cheapest means of 
demonstrating such a capability, SAMSOt presented several options 
ranging in cost from $20 million to $80 million, depending upon 



*Later investigation determined the failure of the sensor 
was due to air leakage into the vacuum chamber. 

^Interest had been rekindled in late October and early 
November 1968 when the Soviets launched Cosmos 248, 249, and 
252 spacecraft. When it appeared that the first satellite had 
destroyed the" latter two, the Soviets were credited with having 
acquired a nonnuclear, space-based antisatellite system, 

•fepace and Missile Systems Organization, an element of 
AFSC. 



the number of launches and degree of standby capability desired. 
On 1 April, Gen. John D. Ryan, the Air Force Chief of Staff, 
concurred with the $36 million "simple reaction capability" 
option. Also designated Defense HI, this option proposed using 
oxiflting resources from Program 437, the DSDD project, and 
the Apollo program's LEM descent engine, among others. These 
assorted components would be used in corijWtion with three thor 
boosters. One of the boosters would launch a demototn&nMb 
flight, while the remaining two sorties could either be converted 
to operational use, or reserved for additional demonstrations. 
If approved, Defense in could make its first test flight 15 months 
later. However, in view of the tight budgetary situation, 
General Ryan suggested the Air Force solicit funding support 
from OSD^'Meanwhile, he directed AFSC to prepare a compre- 
hensive technical development plan for the system by August 1970. 16 

m Before Defense in could proceed further, Mr. 
Packard issued a momentous decision. On 4 May 1970 he directed 
the Air Force to phase down Program 437 by the end of the fiscal 
year. His rationale was "the unlikelyhood (sic] that the United 
States would ever use the 437 system. " As a substitute, Secretary ' 
Packard asked the Army and the Air Force to conduct low-cost 
technology programs to develop z. nonnuclear antisatellite capability. 
Further, since there appeared to be no urgency for system acquisi- 
tion, he specified the system would not be r*uireAfcT«QBti|uOus 
alert and its satellite acquisition and- identification ^ui&nbllsaiuld 
be performed by other means. ■ Subsequently, Secretary Mclacas 
described the Air Force Defense HI concept to OSD and offered it 
as a candidate for the nonnuclear antisatellite .mission. W 



IV. SURVEILLANCE AND WARNING 



mP In December 1967, the Directorate of Doctrine, 
Concepts, and Objectives— supported by SAC, ADC, AFSC and 
the RAND Corporation—initiated a mission analysis to predict 
the scenario of strategic operations in the 1970's. Called 
STHAT-70, the study focused on the growing interaction between 
offensive and defensive forces, and command and control systems. 
Space technology emerged as the key to effective coordination of 
sensors, forces, and commands during the coming dec$D$?23!|j| 
June MBIT, the study group had drawn a rough outline and begun to 
draft a battle management plan. STRAT-70 incorporated the pro- 
ducts of another mission analysis completed at about this time- 
Surveillance of Objects in Space in the 1970's (SOS-70). 1 

Mm The SOS-70 study, described as "the most' com- 
prehensive appraisal of space surveillance ... to date, " 2 
buttressed the STKAT-70 analysis. The former advocated a 
complete reorientation of the Air Force's surveillance and warning 
posture from ground-based systems to spaceborne ones. Briefly, 
SOS-70 advocated developing four major systems. 



♦Strategic operations in the 1970's was considered in the prepara- 
tion of the Space Task Group's report to the President (see Chapter I). 
It stressed the danger of overreliance on the doctrine of assured „ 
destruction, offering instead to enhance national strategy with greater" 
flexibility. I See Hist ^JJDir/DoctriM,|Concepts and ObjectiveSTl 
Jul-31 Dec 68, p 38, 1 Jan-30 Jun 69*fP39, 1 Jul-31 Dec 69, pp 31-34, 
and 1 Jan-30 Jun 70, pp 35-40.] 

+ A joint ADC and AFSC effort. 

*See discussion baow of Program 949. 
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IV Initial operation of the SOS-70 systems was pro- 
jected for the 1972-1974 time frame. Estimated 10-year costs 
were $3. 4 billion, with $300 million already approved. Once the 
system attained Ml capability, existing ground-based sensors 
could-be phased out, yielding a $600 million sagag. Hence, the 
net 10-year cost would be reduced to $2. 5 billion. The SOS-70 
proposal won' strong Air Force endorsement* and in J« 
Air Force Council submitted a "white paper" to -the erne! 
urging his support. General McConnell agreed with SOS-70 objec- 
tives, but asked for additional study of LW1E technology, system 
hardness,' and communications survivability. 

HIHf A * ter completing their work, the SOS-70 group 
joined an on-going ADC effort dealing with the future design of the' 
Spacetrack+ system. Completed in September 1968 the Spacetrack 
study had outgrown its limited bounds, emerging as the Air Force 
Master Plan for Space Surveillance, The plan's aim~-to develop 
.a "worldwide, credible, and integrated surveillance" system—bore 
the unmistakable stamp of SOS-70 members. Generally, the 
master plan called for an incremental transition to space surveil- 
lance systems in three stages. During the first stage, existing 



*One notable dissent was registered by SAC. The latter feared 
that SOS-70 would dilute _ (the HASP system) justific 

tion and that SAC's battle management capability would hinge i 
survival of the SCC, ' 
04/2U0Z Jun 68.) 



management capability ^ 
: £ SAC to Hq'tJSAF, 
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ground-based sensors .would receive only minimum essential modi- 
fications to permit continued operation. Stage D would be a 
period of study and analysis to allow definition and deployment of 
new systems* needed in the mid-1970's. Finally, the third stage c 
would see an orderly replacement of the old systems by the new/ 



B^H Submitted to General McConnell on 12 September 
1968, the plan was scrutinized by the Air Staff during the next 
three months. On 20 December General McCojmeU^fprwj 
to Secretary of the Air Force $M&t8**H 
recommended approval. However, due to the change in the admin- 
istration, the plan lay dormant in the Office of the Secretary of 
the Air Force (OSAF) until May 1969. At that time, Secretary 
Seamans-approved the plan and submitted it to OSD as a planning 
guide. He cautioned that the plan was subject to changes in tech- 
nology, requirements, and budgets. Therefore, it would require 
annual updating. ^ 

m^B Meanwhile, some exploratory work on SOS-70 
systems got under way. The LASP (or midcourse surveillance) , 
system studies were budgeted at ?3H0, 000 during both fiscal years 
1969 and 1970. Advanced development of a midcourse surveillance - 
system was approved at a $2 million level for fiscal 1971. Investi- 
gation of LWIB sensors and other electro-optical instrumentation 
began in fiscal 1970. Designated the Advanced Sensor Technology 
program, it was funded at $3.2 million. However, the effort . 
suffered from fragmentation* and some doubt existed as to whether 
the ultimate decision would be foisa gound or space-based system." 

^|^P The fiscal year 1970 budget also contained $2, 4 
million for development of extra high frequency communications 
technology applicable to the space data relay satellite system. 



♦Essentially, the systems advocated by SOS-70 (Hist A, 14 AF 
1 Jul 68-30 Jun 69, Annex, pp 1-9, ) 

^Related technology efforts were conducted under the DSDD 
program (see preceding chapter) and the Sentinel Assist studies 
(see "The Defense Support Program. ") Moreover, the Advanced 
Sensor Technology program contained several tasks which were 
managed by different elements on the Air Staff. [Memo (ft Col. 
Paul Baker, Jr. , Dir/Space (Tech/Div), to Gen. Hedrick, subj: 
Program Management for Advanced Sensor Technology and Related 
Efforts," 12 Sep S9.I 

s 



**lm 



Engineering development of the relay satellite system also began 
in fiscal year 1970 at a modest $600, 000 level. Emphasis was 
placed on first providing communications linkage between the HASP 
system and CONUS by 1973, while deferring developments for 
multiple nsers to the post-1975 period. 8 



Spacetrack 

' USAF's Spacetrack System" 1 " 
employed radar and optical sensors to detect, identify and track 
orbiting man-made objects and report them to the North American 
Air Defense Command (NORAD). The primary network included 
surveillance- and tracking radars at Djyarbakir, Turkey: Shemya, 
Alaska; an3 Moorestown, N, J, ; and Baker-Nunn cameras at 
Edwards AFB, Calif; Sand Island (near Johnston) in the Pacific; 
and Jupiter, Fla. Additionally, Spacetrack received cooperative 
data from the Ballistic Missile Early Warning System (BMEWS); an 
AFETK tracker at Trinidad in the West Indies; the Sajffijijffljli 
Astropbysical Observatory's U-station network; and from various 
intelligence sensors, Transferred to the Air Force from ARPA in 
October 1960, Spacetrack evolved by expediency rather than design 
using old equipment inherited from the USAF Security Service. 
Spacetrack had proven adequate during the early 1960's, but the 
ever-growing space object population^ saturated and taxed the sys- 
tem's capabilities. In 1966 ADC, operator of the Spacetrack, ted 
called for extensive modernization. The Air Force, however," 
rejected making heavy investments in a program with so obviously £ 
limited future. The alternative chosen was to apply the minimum 
modifications needed to sustain Spacetrack until newei.groiin|| 
sensors could be incorporated and the transition made to satellite 



fHII^F In February 1969, the Computer Sciences Corp. was 
awardeAJa $1 3 million contract to provide Diyarbakir and Shemya 



*See p 41. 

+ Spacetrack and the Navy's Space and Surveillance network 
(SPAStlRUprmed the DOD Space Detection and Tracking System 
(SPADATS). 

3-For example, on 30 June 1968 1, 329 space objects were identi- 
fied, a year later the number rose to 1, 731, and by the end of fiscal 
year 1970, the population reached 1, 858. I History J), ADC, FY 1969,. 
p 427; FY 1970, p 3350 ' 



new computers and automated subsystems for rapid and accurate" 
data handling. Subsequently, problems involving radar -computer 
integration and contractual disagreements slipped the expected 
completions of Diyarbakir to October 1970 and Shemya to March 
1971. Another change, called the "Anders interface, " was com- 
pleted in October 1969. 

significantly improved acquisition and tracking of SoviHaNf 
and space launches. Also, direct communications were estab- 
lished between Shemya and the Clear, Alaska, BMEWS site and 
between Shemya and Advanced Research Instrumentation Ships 

A modification program, begun 
in 1966, to improve the resolution capability* of the Moorestown 
radar, -was completed in February 1969. . A prototype tracking 
radar for BMEWS, the Moorestown FPS-49A radar was earmarked 
for service in Thailand beginning in fiscal 

year 197L Its primary Spacetrack functions would be assumed by 
a new radar" 1 " operating at Eglin AFB, Fla. In June 1970 ADC 
and AFETR negotiated a functional transfer from' the Trinidad 
radar to a TPQ-I8 sensor at Ascension Island in the Atlantic. The 
latter was better situated and would be less expensive to main- 
tain than the Trinidad station.^ 

The Air Force also acted to relocate 
Spacetrack's Baker-Nunn cameras to the Southern Hemisphere 
where they would enjoy better weather conditions and improved ' 
strategic siting. In July 1968 agreement was reached with New 
Zealand to install an unused camera at Mount John; this project 
was completed in October 1969. In November arrangements were 
made to movethe Jupiter camera to San Vito del NormanB^Ai| 
Station, Italy, where it would be placed into operatic!' 'in*farei97G. 
A third action, scheduled for the end of 1972, . would relocate the 



*The Moorestown radar could not distinguish between two 
objects orbiting closer than 160 KM. A pulse compression modi- 
fication promised to improve resolution to 2, 500 ft and reduce 
accuracy measurement from 3 NM to 150 ft. 

The FPS-85 phased array radar is discussed below. 



Sand Island camera to a site near Perth, Australia, Meanwhile, 
the Air Force had completed development of a prototype FSR-2 
electro-optical sensor at the end of fiscal year 1969, The FSR-2 
demonstrated it could detect non-transmitting satellites orbiting 
at synchronous altitudes (about 22,000 NM). The Air Force sought 
approval to deploy the device at Cloudcroffc, N. Mex. 

m The first radar specifically developed for Space- 
track— the FPS-85 phased array--became operational on 20 December 
1962. Located at Eglin AFB, Fla., this advanced system towered 
13 stories and featured simultaneous tracking of multiple satellites 
at great distances, * with a high degree of discrimination. Moreover, 
the FPS-85 served as an adjunct to BMEWS and SLBM detection 
systems and supported NASA's Apollo missions. Originally de- 
stroyed by a fire in January 1965, the facility had been rebuilt by 
May 1967. Although scheduled to become operational in April 1968, 
the contractor (Bendix Corp.) had run into serious difficulties with 
the computer software and failed to deliver the necessary technical 
maintenance data on time. Still, the FPS-85 demonstrated its 
worth by identifying hundreds of space objects previously classified ■ 
as "unknown. " Subsequently, despite periodic outages (blamed on 
the "unusual bugs" affecting most new systems) the phased array 
radar achieved Ml operational capability on 25 May 1970. Its 
completion permitted phaseout of the Mooresio»&gggSg|jj«|grigradars 
and provided the first coverage -of Soviet spate®npas'!ng WSr 
the CONUS from a southerly direction. 12 

Vela 

I^IHHVela was a joint DOD-Atomic Energy Commission 
(AEC^ateB^ program designed to detect violations of the Nuclear 
Test Ban Treaty within or outside the earth's atmosphere. First 
launched in October 1963, each Vela payload comprised a pair of 
diamond-shaped spacecraft which carried extremely sensitive elec- 
tronic and 'optical sensors. Operating opposite one another in a 
60,000 NM high circular orbit, the Vela satellites also furnished 



*Specifications"called for detection at 2, 000 NM (slant range 
of 3, 700 NM). 



data. Through April 1967 four successful launches of two satel- 
lites each had been conducted. Vela V, the final launch in the 
rtorius, was scheduled for a 1 December 1968 flight. ^ 

■^^H In July 1968 AEC ground testing of the Vela V 
payload revealed a high failure rate of the spacecraft's integrated 
circuitry. As a precaution, all of the nearly 10, 000 circuits were 
replaced aid the launch postponed. Vela V was successfully 
launched on 23 May 1989, However, its subsequent on-orbit per- 
formance proved erratic. The major problems involved temporary 
loss of earth orientation {downward looking capability} JtefasijM 
rate variations. Although these anomalies were minimized through 
orbital control adjustments, it was feared that Vela V's effective- 
ness would be seriously degraded if either satellite permanently 
lost earth orientation.^ 

|^| Heartier, in March 1969, Dr. Foster entertained the 
idea cf launching the Vela V backup satellites (hereafter VB). He 
aske<nKe Air Force to prepare a Vela VB launch plan ba^ed on 
the assumption Vela V would be successful. Dr. Foster noted that 
since the spacecraft and Titan MC booster were oa hand, this 
presented an opportunity to extend Vela capabilities and supple- 
ment Also, because the latter would ifB^Sjera^p 
comparable nuclear explosion diagnostics initially, Vela 'VBcKld 
fill the gap during fiscal years 1972 and 1973. The Air E'orce 
developed and submitted the Vela VB plan a month later, but no 
action was forthcoming.^ 

mi Meanwhile, Vela V's difficulties continued. Tech- 
nical evaluation by SAMSO and TRW, Inc. , personnel concluded 
the Vela V expected lifetime would likely be reduced from its 
designed 24 months meap.-time-to-failure to about 11 months. If 
this prediction came true, Vela V would not survive long enough 
to cover a series of French nuclear tests anticipated for the 
summer of 1970. in August 1969, therefore; ARPA requested per- 
mission to launch Vela VB to meet the contingency, ODDR&E 
approved the request within two days. 16 

Hi HB Ttie Q uestion °f funding responsibility, however, 
raised some complications. ARPA had assumed that launch sup- 
port costs would be borne by the Air Force, which was scheduled 
to take' over Vela program management beginning in fiscal year 1971, 
Moreover, in October 1969, following Vela V's observation of a 
Chinese nuclear test, ARPA Director Eberhardt Rechtin declared his 



agency's requirements had been satisfied, Thus, he reasoned, 
the Vela VB launch was based solely on .Air Force needs. Faced 
with a funds scarcity, Air Force R&D Secretary Grant L. Hansen 
decided to reexamine Air Force requirements for a Vela VB 
launch. His review did not last long, ARPA '■ 

-after further evaluating Vela V data" W the 
CPR explosion—found the spacecraft had not achieved all its R&D 
objectives. Whereupon, Dr. Rechtin came out in support of the 
Vela VB launch. 17 

■MHf Wift the Air Force case thus strengthened, Mr. 
Hansen approached ODDR&E. He proposed an April 1970 launch 
for Vela VB as most cost effective. However, fiscal year 1970 
funding required an additional $9.3 million. Of the total, $1.8 
million was needed to modify the spacecraft and $7. 5 million* to 
support launch operations. - Secretary Hansen claimed the costs 
were chargeable to ARPA, but suggested use of DOD^^ergency 
funds as an alternative. Dr. Foster resolved the issue by repro- 
gramming the §1. 8 million from ARPA accounts and "borrowing" 
$7. 5 million from the Air Force's fiscal 1970 budget with com- 
pensation promised the next year. ° 

MflV & early 1970- Air Force, AEC, and contractor 
personrtelisolated and corrected* the Vela V anomalies. Subse- 
quently, modifications were incorporated to the Vela VB space- 
craft to eliminate the need for these procedures. Successfully . 
launched on 8 April 1970,- Vela VB represented the sixth and last 
launch of the series. 



*Actually, more than $6 million of the launch support costs 
were nonrecoverable funds. Also because the Titan HI vehicle 
could not accommodate heavier payloads, cancellation of Vela VB 
would not have produced significant savings 

+ The solution required placing part of the attitude control 
system (ACS) in an override mode. To prevent false-i'Cs'si^ials 
from interfering with the satellite's operation, additional radio 
frequency shielding was incorporated into Vela VB. 
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Vela VB on-orbit performance proved excellent as only three of the 
250 sensors aboard malfunctioned; these were considered negligible. 
Both Vela V and VB obtained valuable data on the French nuclear 
tests conducted between May and My 1970. At the close of fiscal 
1970, the Vela program neared completion of its R&D objectives. 
The Vela Data Transmission System (VEDATS), designed to provide 
"real time" reporting, was in the last stage of becoming operational. 
Plans were also in progress to transfer Vela program management 
to the Air Force Technical Applications Center (AFTAC) during 
fiscal year 1971. B 



Meanwhile, in August 1966, 
ODDBSE had approved the follow-on " ' " (formerly 



'Launched aboard the first Titan IH-C production model booster. 
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j£ ^H -A* the time of r - approval, 

military leaders expressed concern over the Soviet teat launchings 
of a fractional orbit bombardment system (FOBS), Such a nuclear- 
armed system could overfly the United States from the south, where 
the nation had no detection system deployed, or it might be launched 
on a low-northern trajectory to elude BMEWS radars. Believing 
that FOBS posed a first-strike threat, the Air Staff-supported by 
the JCS—sotight to accelerate " "by' "one year. "Civilian" ' 

officials, on, the other hand, had doubts about the FOBS; they saw it 
as a mainly psychological weapon. Moreover, Secretary of the Air 
Force Brown felt that the ground-based OUT*" radar, then under 
development, was adequate for FOBS detection. On 6 Novemher 1967, 
Secretary McNamara rejected the'proposal to accelerate 

'approving instead a speedup of the OTE effort. Nevertheless, 
Mr, McNamara directed the Air Force to maintain the existing 

' ■* }B 
the satellite and its dedicated station could meet the 



*Also called Block I, this phase of the R&D effort would 
provide an interim operational capability. The first truly opera- 
tional phase was dubbed Block H and tentatively slated to begin in 
fiscal year 1972. 

^The.„USAF 440L system, or forward scatter $&£&&&$$&'] 
(OTH) radar. 
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' In early 1968, OSD requested the Air Force plan to 
incorporate iv 

On 21 March 1968, Secretary of Defense Clarfe^f Clifford f^f 

approved the ■development concept paper and asked 

the Air Force to submit implementation documents. 



jFor the follow-on operational Program 949 {Block H}"*" 



Envisioned to begin during the last half of fiscal year 1972, the 
operational phase was-estimated to require $3 million and $12. 5 
million more in S&D monies for fiscal years 1963 and 1970, 
respectively. Beyond Block n, Air Force plans for 

remained indefinite. Secretary Brown acknowledged ■ 



, 'General Corp. was 
payload contractor and TRW, Inc. the spacecraft and integrating 
contractor. i 
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J While Dr. Brown noted 
that the alternative* was to extend to the R&D phase and postfwiP 
certain operational features, he endorsed making the necessary 
monetary investment and raising ~ -v )to Ml capability, 2 ^ 

9 £1 On 6 December 1968, Secretary Clifford 

approved a modified version of the Air Force's ' ,-E&D 

{Block I) deployment recommendation. "" * ' '"' — 



recognized the seriousness of the SL8M threat. 



#Dr, Flax believed ODDR&E was primarily interested in 

. defini- 
tion studies would take about two years to complete, ODDR&E would 
not likely permit early upgrading of Dr. Flax there- 

fore proposed the Air Force continue -'as a modification/ product 
improvement program" following the R&D phase. In this way, the Air 
Force could make what modifications were necessary and' buy the. 
vehicles needed to maintain 'operation while awaiting approval for the 
upgraded system. [ Memo 4)> Flax to Brown, subj; 
Block II. 16 Nov 68- ] 

■ + In October 1968, Secretary Brown argued that the comparative 
effectiveness of the Sentinel system had not yet been sufficiently 
weighed against the effectiveness of B*-52 bomber dispersal and 

iMemo (0), Brown to Foster, 
no subj, 12 Oct 68.] 
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survival, communications, and '< Finally, 
preliminary plans were laid to phase out several existing ground- 
based warning radars once _ ' . 'had demonstrated its 
capabilities. These included the BMEWS, System 474N (SLBM 
warning), and the Bomb Alarm System.* 21 * 

IHIHB Bv Mar< * l ' 69 mounting costs, low budgets, 
and demanding technical requirements* produced alterations in 
planning. 

In June 1969, OSD approved December 
1970 as the new initial operational capability date. 



^Although opposed by the JCS, the Bomb Alarm System was 
inactivated, for budgetary reasons, in February 1970. sfSBK'fl), 
42-70, to 3ECDEF, sub): Bomb Alarm System, 16 Jan 70; Memo 
(|), SECDEF to Chmn JCS,' et al, subj; Bomb Alarm System, 
ISfeeb 70.1 

+ FiscaI year 1968 K&D funds had been cut from an initial 
request of $63 million to 539 million and then raised to $52. 3 
miUion in March 1968. The fiscal year 1969 budget was maintained 
by reprogramming and schedule stretchout. Thus, it appeared to- 
have undergone significantly little change. Its June 1968 level stood 
at $94. 3 million, while the next year it was only $1. 3 million 
higher. [HisfcJ, Dir/Space, 1 Jan-30 Jun 68, p 18, 1 Jan-30 Jun 
69, p 25.] 

4. ^ 

*For example, in September 1968 the Air Force was obliged 
to reprogram funds to satisfy an OSD-imposed requirement that 
provided for 
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and "moderate hardening, within constraints of cost/schedule. " 
The final phase— again put off to the post-1975 period—would not 
require procurement at this time, but was to be a study effort 
concentrating attention on defining future battle management aids. 

HHV Besides transferring funds to meet program deficits, 
the Air Force took more dramatic action. A prijgdjyilMtos 
its contract with IT&T to develop the 

Development costs had, by the summer 
of 1969, considerably exceeded the contractor's original estimate 
of March 1967. Consequently, the Air Force initiated talks with 
AEC officials. The result was a decision that the AEC could 
design a substitute device, an . which 

would perforpi comparably or better than the IT&T sensor and at 
considerably less cost. In September 1969, the Air Force can- 
celed its IT&T contract and signed- an agreement with the AEC, 

^■■^10 Perhaps the most significant problem involved 
rising costs for the program's data processing system. Secretary 
Flax had sought early approval for increased iiscal year 1970 
funding." 7 
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* The JCS r equired all military satellite be hardeaed. [JCSM 
431-6|MHB| to CSAF, ei al, subj: Hardening Military Satellite 
Systems' Against the effects" of Nuclear Weapons, 27 Jun 68.] 

+The fiscal year 1970 budget was raised from $62. 7 million \ 
(December 1968) to $73.7 million (June 1969 to June 1970). [ Hist A 
Dir/Space,. 1 Jul-31 Dec 68, p 20, 1 Jan-30.; Jun 69, p 25, 1 Jan- 
30 Jun 70, p 18.) 

tit subsequently appeared that resolution of this problem de- 
manded immediate priority. "'" • 

This figure compared with 
conservatively stated estimate of "within minutes. " IJn June 1970 
Headquarters USAF directed AFSC to act on SAC's request. [ Ltr 

e, Dir/Space to AFSC, subj: Warning Time of SIM Launch, 
Jun 70.] 



OSD accepted the recommendation in Decern- 
ber 1969, but only in part. The increased costs were recognized 
and procurement was approved for a data processing laboratory. 



*OSD's hesitation to invest in ground-based systems may 
have been motivated by. an interest in the Air Force's promising 
development of the satellite-to-satellite program. The latter was 
envisioned as a relay satellite with multiple purpose applications. 
( Memo if), Hansen to ODDB&E, subj: Satellite Data Belay System 
5 Jun 69. 1 
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NASA-DQD Economy Studies 

a. Manned Space Flight Programs 

Pargose - To review each Agency's requirement for and 
utilization of manned space flight capabilities 
with the ultimate goal of bringing NASA, and 
DOB into a position of greater commonality 
in manned space flight activities. 

Result - More extonsive joint use of major elements of 
the DOD-MOL and NASA-AAP programs than is 
now planned will not reduce costs, but savings 
may be achieved in the long run by planning 
joint approaches to future manned flight 
programs. r "™" 

b. Manned Spacecraft Recovery 

Purpose - To review requirements and resources and to 

effect economies in present and future operations. 



As additional space flight experience is obtained 
and additional confidence in flight systems is 
developed, savings will be achieved through 
phased reductions (to 1/2 to 1/3 of present levels) 
of recovery support. The use of heavy-lift heli- 
copters may permit additional savings. The 
economic impact of a new generation spacecraft 
with land landing characteristics was not addressed. 



c. Networks (Tracking and Data-Acquisition) 



To recommend near- and far-term steps that can 
be taken in order to achieve economy. . while 
maintaining satisfactory support for NASA and 
DOD space ] 



*S0URCE: Minutes of AACB Meeting No. 49, 30 Jan f 



Result - The study Identified four areas of possible 
near-term cost reduction and at least one 
area wherein long-term savings could be 
achieved. 

d. Snac e ^ yjronpregt 



Purpose - To determine whether, by consolidated manage- 
ment of probe and spacecraft hardware, facili- 
ties, and operations, a lower overall cost can 
be realized for space-environment monitoring 
activities. 

Result - To date the stady has identified possible areas 
of savings but immediate steps to achieve ihem 
coald not be recommended pending further 
resolution of the mission-oriented implications 
of BOD programs. Additional coordination 
within DOD prior to farther joint agency 
activity will be required. 

Geodetic -Satellite Programs 

Purpose - To review jointly the MSA and DOD geodetic 
satellite programs in order to improve 
efficiency and reduce total cost 

Result - Program alterations with resulting near term 

savings have resulted from this study. Problem 
areas identified by the working group need 
resolution before the study can be completed and 
a final determination of possible long-term 



L Propulsion Technology 

Purpose - To obtain more efficient utilization of the two 
Agencies' facilities and thereby make possible 
the closing of duplicate facilities. 
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Result - Program activities and use of facilities have 
been well coordinated for several years. The 
study teams found that unless total facilities 
are shut down, significant savings cannot be 
realized; and such steps could not be arrived 
at jointly. 

g. Aeronautical Research and Development 

Purpose - To examine the aeronautical activities of DOD 
and NASA in order to determine potential 
savings that might be achieved through Joint 
action. 

Result - This program has a long history of close 
coordination between DOD and NASA, 
Economies can be effected in aeronautics 
research and development only by eliminating 
programs whose output satisfies recognized 
needs. Eliminating programs was not recom- 
mended in view of the Increasing importance 
of both military and civil aeronautics. 

h. Standard Cost Format and I I^mch Vebicle fe 

Furgose - To develop a standard format for use by both ■ 
Agencies in exchanging cost information for 
launch vehicles; and to establish and maintain 
a launch-vebicle-cost data bank. 

Result - Agreement was reached on a standard cost 

format and on maintenance of a launch-vehicle 
bank of cost and performance data. 

L Launch Vehicles 

Purpose - To identify a family of launch vehicles that can 
meet present and future needs of both Agencies 
more efficiently. 
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Result - The. study confirmed NASA's choice of TITAN III- 

Centaur as a logics! vehicle for future high velocity 
missions. The cost advantage of TITAN HID/ 
Agena in lieu of TITAN IIIC for future heavier 
DOD synchronous orbit missions identified in the 
study is being analyzed in detail by the Air Force. 

5* University Programs 

Purpose - To review jointly the major DOD and NASA 
university programs in order to identify 
unnecessary areas of overlap, and to provide 
a basis for closer coordination in the future. 

Result - Because of prior close coordination, duplication of 
the university research grant programs of the two 
Agencies was negligible. Grant solicitations, re- 
views, and awards will continue to be coordinated. 

k. Support ..OperatMns, at Kennedy Space Center 
and the Eastern Test Bang e 

Purpose - To Identify major economies that may be achieved 
by "single contract or agency management" of 
abase support and technical services. 



Joint agreement was reached on 12 activities to be 
studied for near-term savings and 11 areas of 
possible long-term savings through consolidation of 
services. This study is to be completed in the 
latter part of 1989. 



Agency Resource Application 



This study is concerned with effective utilization of 
specialists and project teams (government* industry 
or university) whose capability is considered to be 
a significant national resource. 

No specific problem areas were identified for 
study, hence no report was submitted. 
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Department of Defense 
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military 
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Minuteman Offensive-Defensive System 
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